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[Wt*S 1 ] _ _ 

ttttjg * fc {±«<7> 5 -sir h 9 )\<mt&mx-h ot, *rh7v- 1 2 



R1 



" II 



R2 



U) 



T^StLiMfr&W t»#£lSB*<&«l 

Kb 2] 



R1 (' I 



n ( D ) 



R l^Jfc*fcli#«W>"7x:=./l'*-C*»K R2* J 5->f^-3 a, 6 a-vt: hn-l 
H-tTnn [1 2 3] h »J T , 6 -v>* If** 2 t til* 3 IB^S 



[ft 8 ] „ , ^.^^ , a-fc* 

MJJHMfe*** AGEs> ALEsiS i^-tLiboa^i *) ft* - 

m^m 1 0 ] 

m&^MWkG2.sx*$> z> > iff 9 ia«<7)ge^fs^*^;«ifiJ^Jo 
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[0 0 0 1] 

& £. t KX ^> T#L C&ttMtiKlt&4fe (Advanced Glycation End Products, &T\ TAGEs 
J t^-t*) % mMMm^^-M^ (Advanced Lipoxidation End Products, TAL 

[0 0 0 2] 

[0 0 0 3] 

ft, ®fJtlb> ££\ ftM^AGEsiiBfiftL^sa^ftitJ^^-r^o II 

©gttBMb&t'fc.fc >5> 3-ft#->^3v> (sit, r 3 -dgj tfa-tz) , ^y** 

-9--;!/ (£JLT, TG0J is XTf*+fr7V **-9— * (&T\ TMG0J tffcl"* 

) ^if^^p&tt^is^y^^^-Mb^^^l-^^ itLe>o*^#-Mb#wt® 

StE)£U #<©i^ SfiSOV ?;>5Mfe^T/U^r-^5Mfe«: W^*5*^fcA«SE8* 
[0 0 0 4] 

j£fc*fKJ:»K ^)£14<^v>#;v**^;Wb^t^«fb-r&o t^fiC^, GO. MG0 

(SLT'>y7a**felRLTA(2Es«:^-ra (##fr^:$)t 2 #H) 0 
[0 0 0 5] 

& (^#W»2#HB) o 

[0 0 0 6] 
[0 0 0 7] 

2r*POAGEs£;&igg&t LT, 1) 7^ K'Mfrgl&tf* 3 -DG 

BK 2) 7ii«65i:^'J 3-^7^f t K-T^^^'f 5 >^ftL, 7;vK 
75 ^* ^TAGEs Km&m&, 3) 7;VF75>^Vt + t-^^7W'f 
JgTAGEs£M£iSgS&. 4) T^VVik^frb2.3-^>V*-fr*mx$ilR-$tl&}lGO* 
ffW#t-f-S^> 5) 
[0 0 0 8] 

ftffi. ages(o ih to-c^J*^ -> * y v y i^M%imWsWi<offiWM4tfci&<D& 
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[0 0 0 9] 
[0 0 1 0] 

•SH-flOAGEsfcLTii, ^fyv> (IWIfcfclK 5 #JR) > ^n^U> (^MWfcfctt 6 

#hs) xi (7^nv^) > entrust (&WMk7*m) , 

#It:fcjSU 0#J») . »W->xf)l/'jy> 1#BR) , MGO^v- ( 

^tflfcfcfU 2#B0 > GO^-fv- ;fcflU 3 #KB) N ^T/'JyV 

it 1 4 «) *J i t>* T ;V ^ If 'J 5 ^ ^ (#4*R\fcft 1 5 #Rg) 4 5> ttT v» * 0 

[0011] 

a^^n--V^$tLTV^AGEs$^FfltfcLT, RAGE (*#^«1 6 #RB) % 
7 7 _ ^ ^ ^ > ^ 7 *A 1 7 #JK) , ^^f>3 

fcfltl 8#fiS) > 0ST-48*5J:tf80K-H4^*^ (iMtlfXtt 1 7#M) „ 

1° 0 1 21 mn ,«, lx 
jfiLfil v* TAGEstf^RAGE (ftft/n"/'J 7 r 5 U -KK+fclBIIWRM 

MMSK) fc|fr&-t*fc, fflB&rt^fiHtB&W^JSU P 21ras/MAPKBl^^te^^tL ( 

mzw?3M 1 9 #bb) , d tiK a *> g?HW- * i8 sttfls***** *u vcam- i & ^©jm 

, AGEs&RAGE&^LT. ^M^rt^ft^****!*^ m#14«t#fc3:gfc8:«* 

AGEsti, RAGE^^L-C^/MfiL^^rt-fett^M^^^ LlfrW$r££«rt 
tv^ 0 AGEs^ALEs£i?<0£S&ttfc Lt, n^^tt«i©^I 

(^#^i)c2 5#bb) , *UK£ (^#fP»2 l#ffiQ £J:tffirtK, 2) M 
(iMMfcttR2 6#M) . 3) »W<fctore*£i£*fT3n^ K-->X (##*fcfcltt 

2 7#hb) ^itfjRlRa«fJ8L^i**tt*Jft»lffi^, 4) ffitt^I-e*^7;v^^>f 
(^M2 8#I) > liy^iJi^-^^V^ 5) V*^teH®& 
(##lf«2 9#RR) , 6) Bi/mGMm&> 7) ifrfk 8) &ft#XM3 0 

f32 #B?J 4 5 tLT V^* o 

i±j?£fcl»e>. AGEs^^i-^SM^^ H*»K*fctt5£#»*^L"r^flt 

[0 0 16] 

Mt^^'BTi-* Cfot, jfiL4 ] <7)AGEs(DzftK^±#i"^^^^^^ v ' ;& ° 

^yb^/^e7'J/4^i^ Aitr*?^ vft^oKfi 
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8teSd*:fc«#*£#Tv>J& (##l^»3 3 #180 • JfiL+^> V v v VftKfi* 

##a««fB<&l£»*a& < Sit 4 * 3 4 #bb) 0 

[0 0 17] 

■CV>*^ ^M* S @T1-St, (uremic toxin) t LT« 

[0 0 18] 

ir*»e>^ja$tt*©tt<05Slv>3-DG, GO, M0)&£O*|flHk^*fc*fifc£J&U AGEsO 
[0 0 19] 

[0 0 2 0] 

[0 0 2 1] 

4 2 0 
[0 0 2 2] 

gHo^^i), AGEs^^0^e#»S^P#i-^>^^ : ?Ki3«t tfi&aH"* 
[0 0 2 3] 

^*fc*^S*****'#=>Mfrfr« (77tV-7, GO, MG0, 3-DG) , 7^3* 
[0 0 2 4] 

ttK»W*©tttt*«#+fc. St&ttOflEv^^jK-Mfc^ (3-DG. 5-tK 
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n#y^f;V7;V77-;K ♦MT^ftK, 7-fch7WK, GO, MGO, > 

fc*«ttfetLTv»* (3MHHtlR4 3#P.s) 0 

[0 0 2 5] ^_ 

i:#x.<bn* (^ffi ; tf44#I) o 
[0 0 2 6] 

H/^ttit^Tv^rfc a ? > rt&fc i oftft»ft*tt fctt* e> iew * tL-r v»a 

(*#lfcfcft4 5#BB) o 
[0 0 2 7] 

mtfkGZsm&%m<vm®<Dz>t~DX-&2>tmz.L>ti &&wxm 6#iso > agesom^ 

&aHH|-f & - AGEs^Wjft-f S^UKfcf U#«rCfc* fc#;i&*LSo 

[0 0 2 9] . A « 

ftSEift ft AGE8^JftBi«ft tU7?^7-r/^So T * J 77 - *✓ * tt^ ^ 
711^7-7 K , J&J&q&#*<b&J&£ft& 3-DGft £o^*>i'#-Mfe'&*eRIE 
Uf7V*'J >«t*it K-koTAGEsSUjfc&ffifrf & fc#*.&*L"CV»*o JS^Pl-* 
^)Ui6**fflv^«Wt?tt, (*»«fit4 7#I) , *1K*e (iMWXft 

4 8 Ml) iJi^ertft IfcfcllM 9 #«0 ©»R 

[0 0 3 0] s 

flfcfc, Z<?>m-mirZ>tt t %®t LTf'J Vffsf^ (tf'J KV » 

, OPB-9195 ( (±) 2 V 7-n f -J f V t K 7 7 ^ - 4 - 1 V-f 7 ^/'J v > - 5 - ^ )V 7 
-bhT-U K) li li K 7 y > ©if I?^* ;v ;H t ElS Lt^^^il^^^ t ^ 

) , in vitro-eAGEs^^ft^-fALEs^^^PPfU-r^o * > V*?"*** >ft ifW 

erm Yit&m Mfc-fr* § s * (*#s^^cm 5 1 #jso . ages 

>f 70AGEsffl.£*k T^K'Mb#**5W»-t-*ft* (amadoriase) ft SfrTV* 

& o 

# ;t !k - frft&m * M*"f * - t K X , AGEs^ALEstf)£j£ * IMF"* & *> 

(»tf5 2$l) > *5cIfi*Vl'***> (GSH) ^NAD(P)HftifOVK^* 
10 0 3 2] 

ciiLfeOtH**©iftTlirai*K:#Jk©*^#-Mk'6*«>±*K' : >** , *o MG0, GOft 
if (75 ii)\<tf=- iiGSHO f - * - ;v3fe i: RiS U i£MJ fcft* ^ V * 9 - * * 

*9ttHr£*U>„ NAD(P)Hti^^^-f-*>*5E»**Stt'fkL. GSHV^;V£±#?-$«o_ "t 
ft fc>1b, «rt VK^ *««<W$«fc <£ £GSHj3 £ tfNAD(P)H©<£Tfc J: <9 * 
<k^^M*^^©*^^> AGEs^ALEsW^i-Oft^S h#x.«btL*o MUR£ 

ij ju tf-MlGto <o ffi&ZMP&T-r I)*?*®. Zti&o 

miE# 2004-3122113 



#M 2003-397740 



5/ 



[iUfftfl] H^ii^WOO 0/1 0 6 0 6 -S- 

-^>>K *>- (Mai Hard, L. C.) |"3>"7y-;*. 

nv- (Compt. Rend. Soc. Biol.) J . (7?>^) , 1912¥, #>723£, p599 

[*#M s JdR2] 5^*, tM- (Miyata, T. ) I> • -f 

3^-;V (Kidney Int.) J , (T> V *) , 1999^, ff!553£, p389-399 

[##fp:fci§fc3] i^x^W^T-, i'ff (Esterbauer, H.) T^V-^v 
• ;Utny- • 7>K • * > (Free Radic. Biol. Med.) J , (T> U 

*) . 1991*. P81-128 

[##ff:fcifc 4 1 7>y—V>, ^-k, (Anderson, M. M. ) hm, Iv-V — T 

;v • ^-y • ^ U — * ;v • >^^-r -f v a > (J. Clin. Invest.) J , 'J 
*) , 1997*, l£993£, p424-432 

5] "T*^ > (Sell, D. R.) fc*. I^— • *7 

• /^tnyjii^^Uf'J- (J. Biol. Chem.) J , (7> V #) , 1989*. % 
264^, p21597-21602 

[^HvfclR 6 ] -riJ^y, <5r-f (Nakamura, K.) <b^f, • • *)r • 

T 5 ■ vtxf-f - • ^ • 3 5 a- — >r — a >X (J. Chem. Soc. Chem. 
Commun.) J , U^n) , 1992*. *15*. p992-994 

[#M#ff 7 ] ^*-fe, ^-7 (Hayase, F. ) hM, ^ * ' * 

f-? J u v- * 7 y Y • *4 t^5^h'J- (Biosci. Biotech. Biochem. ) J , ( 

B#) , 1994*, #55831, pl936-1937 

m%fVf$M8] ^van-v, v- (Njoroge, F. G.) hm, r*^*^< 

K]/-> • y-tf— ?- (Carbohyd. Res.) J , (*7>*0 , 1987*. £167*. p211- 
220 

m&WXWl9l 7-*?Y, xA, jl- (Ahmed, M. U.) fc*. [Vf-i-* • * 
y.;^tn^*;v-^5^h';- (J. Biol. Chem.) J , (7*U*) , 1986*, 
&261*&, p4889-4894 

[*#W\fclRl 0] /N^-fe, ^7 (Hayase, F. ) fe*. IVM *"*M • 
^■■f-fr j uV— ' 7 Z/ Y - s^sf 3~ X h V — (Biosci. Biotech. Biochem.) J , 

(B*) , 1995*. aS59#. pl407-1411 

[^MMHtlRl 1] 7-JvY, xl- (Ahmed, M. U.) hM. \X4*1r*7i 

;v . (Biochem. J.) J , {4 *V X) , 1997*. ^324^, p565-570 

W&WfXMl 2] 4- (Brinkmann, E.) hm, V *J ■* — ± • * 

y ■ 5 • yfxf-f - • /n°-^t> • h y >xyr? -> 3 >X (J. Chem. Soc. Pe 
rkin. Trans.) J , {4 1995^, ^2^, pl-2 

l*^lritl 3] V x-fr-? *K V , >r4, (Well-Knecht, K. J.) km, 

^ _ . ^- . * - if - 9 ^ . ^- > ^ > V - ( J- Org. Chem. ) J , (T > U 
*) 1995^. ^60^, p6246-6247 
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[*#tt*tl4] ^#7, 7-/1/, i>ff- (Nagaraj, R. H.) \*J*-±A' 

• ty-^*ny*;i/-^Uf'J- (J. Biol. Chem.) J , (T^V*) , 1996 

31271%, pl9338-19345 

[SsflMWtitl 5] 7>f, (Shipanova, I. N.) fc*. ^-ft'fX 

7, • fry • -rt'f 3 * h V - • 7 > K • *4 * y 4 v y ? * (Arch. Biochem. Bio 
phys.) J , (7*y*) , 1997^, H334%, p29-36 

[^itl6] iA (Neeper, M.) 6*. I"'?*-- J-* • *7* • ^ 

iny**^5^'J- (J. Biol. Chem.) J , (7>V*) , 1992¥, £1267%, 

P14998-15004 

[MM1 7] *X*. x^f (Suzuki, H.) fc*. r*"f*-*- (Nature) J , 

(-f^'U) 19973s ff!386%, p292-295 

[*#M1 8] 7??t?, i^f (Vlassara, H) <b^, 

(Molecular Medicine) J , (7*U*) , 1995^, fit, p634-646 
[»tf 19] x-Jf; ^ (Lander, H. M.) hM, W^-l-fr 

• *f • /Wtny*;v • ^5* h »; - (J. Biol. Chem.) J , (7> U *) , 1997 

1^272%, P17810-17814 
I^fl*Wr^tftfc 2 01 f+y^, *- (Chappey, 0.) fc*. r3-at7>'^t 
— ? V =-3j )\/ • 4 V^-X-r -f y— -> a > (Eur. J. Clin. Invest.) J , 

U^UX) , 19973s l£27%, p97-108 

[#tM2 1] tv^V, (Yamagishi, S.) fcSF. ^Mt^5*;v-7 

>K- ;Ut7-f i^*^- 'Jt- f • 35a-^-va>^ (Biochem. Biophys. Re 
s. Commun.) , (7*U*) , 19953s #213*. p681-687 

[##irXt2 2] ■V-r^V. (Yamagishi, S.) fc*. f-^^-f - • 

V*- (FEBSLett.) J , , 19963s f£384%, pl03-106 

[*!Httt2 3] hM, tM- (Doi, T.) e>*. r^nv-fr/^-t/^ 

4V • 7^'J* (Proc. Natl. Acad. Sci. USA) J , (7^ V#) , 19923s 

^89%, p2873-2877 

[*#M2 4] (Horie, K.) bM, \V xt—ffr • *7 ' 9 V - 

AJ^-^^f>fy-y3 , / (J. Clin. Invest.) J , (7^U*) , 19973s mi 
00%, p2995-3004 

l^fM2 5] ^^b, *>f (Sugimoto, K.) fcff, [N7^-fnv7 ( 
Diabetologia) J , (Nf) , 19973s fH40%, pl380-1387 

[^#^1^2 6] x-K (Park, L.) hm, - X> (Na 

t. Med.) J , (7^V*) , 19983s H4%, pl025-1031 

[^#W=^cm27] 5^*, T4- (Miyata, T. ) fe^, • *7 ' * V 

• A MXf^->3 > (J. Clin. Invest.) J , (7*V*) 19933s ^9 
2%, pl243-1252 

[IP#M2 8] ^57, xA, (Smith, M. A.) fc*. r^ny-f^y* 

7. • *X • if • a 7^ • 7*7*5 - • *7 • iM^v-J/X ty* - xl — • x^ • 
(Proc. Natl. Acad. Sci. USA) J , (7>U*) . 19943s »9l(12)#. p571 
0-5714 

[Mtf 2 9] 5^*, 7^- (Miyata, T.) fc£F, pUtt5*;V-7>b 
• /*>f t7^y*^ • U if— • ^^a-^-ya^X (Biochem. Biophys. Res. C 

ommun. j J , (7^'J*) , 19993s ff§244%, p45-49 
m<$WF%WL3 0] -7^^, -tfy h (Makita, Z.) <b^, I"-*- • "f K • 

y^_^ ;V . ^ . ^^^^^ (N. Engl. J. Med.) J , (7>V*) , 19913s » 

325%, p836-842 

[##M3 1] 7*9, 7-/V (Bucala, R.) bW, W^-l-fr • *7 • 7'J 
^^•r/^r^-y3> (J. Clin. Invest.) J , (7* U *) . 19913s 

ffi|iE# 2004-3122113 
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#87*. p432-438 

[#4*H\fcit3 2] y?7t7, i^ff- (Vlassara, H.) bW, [7U <{ > f 

7. • • if • 7~>3 7 ;v • T^r t < - ■ *7 • ifWiJ'v'X • * 7 • xl~ • i* • 
i- (Proc. Natl. Acad. Sci. USA) J , (7*V*) . 1994^, #91*. P11704-1 
1708 

[*!|M3 3] 5^*, x-f- (Miyata, T.) r$> • ^ ■ if • 

TJ')jJ>' Vifix ^-•t7-^7nn (J. Am. Soc. Nephrol.) J , (7 
7'J#) , 19963s #7*, P1198-1206 

[#4MM:it3 4] ^^v, 17. (Sugiyama, S.) |"v * -7^ • * 7 • if 

• 7* V * y - Vif ix -f — • #7* • * 7 n n v — (J. Am. Soc. Nephrol. ) J , ( 
7^'J7J) , 19983s #9*, pl681-1688 

W^XU3 5} 5"Y*-x>f- (Miyata, T.) ^K--^>^-tv 
atiV (Kidney Int.) J , (7*V*) , 19963s #49*, P 1304-1313 

i&ftWr£WL.3 B\ *^^f7'J, 17 (Canestrari, F.) 6*. [T? ? • ^ V 
oy* (Acta Haematol.) J , (*-f*) , 1994^, #91*. pl87-193 

[#WlfcfclR3 7] 7i/, 7>f (Ueda, Y.) <b*, \*U 3 * ;l/ • 7 > K • /< 
^7^7*^ • U"9* — 35a-^-'>3>X (Biochem. Biophys. Res. Commu 
n.) . (7*U*) . 1998^, #245*. p785-790 

[##ftt3 8] *7-7f7'J, 17 (Canestrari, F.) T7^^-^vh 
ny* (Acta Haematol.) J , (7W 7) , 1994^, #91*, pl87-193 

[*Wlttatt3 9] yf-^r-K, $7*4 (Richard, M. J.) bM, ^7n> 

(Nephron) J , , 19913s #57*. plO-15 

[##fr^4 0] ^K-7;V, xi (Jadoul, M.) fc*. l> • ^ 

a^-;V (Kidney Int.) J , (7*U*) . 19993s #55*. p2487-2492 

[#4m:fc*Ul] 5^*, x-Y - (Miyata, T.) hM, ^K---r/^-ty 
3t;V (Kidney Int.) J , (7^U#) 19973s #51*. pll70-1181 

[##IWtiU2] Sir*, tM- (Miyata, T.) bM, l> • W > * -7 v 

3"7-;V (Kidney Int.) J , (7^U*) . 19993s #55%, p389-399 

UJMtlWClSJU 3 ] V^-K, vx-f, (Richard, J. U.) 6*. \"7tV? 

* y?)V ■ T> K • 77*9^ K • Kv^oy- (Fund. Appl. Toxic.) J , (7> 
D*) , 19843s #4*. p843-853 

[^BfcfcflU 4] 5^*, -r-f- (Miyata, T. ) bM, l> • 4 >*-7v 

3 7^ (Kidney Int.) J , (7*V*) , 20003s #58*. p425-435 

[^#M4 5] (Yamada, K.) hM. \9V ' ^od v- 

(Clin. Nephrol.) J , (F-f7) , 19943s #42*, p354-361 

6] S^*, tM - (Miyata, T.) bM, [^7nnv?--^7'J 
->7. • h 9 >7.77 y-r- v a > (Nephrol. Dial. Transplant.) J , (^^'^) 
, 19973s #12*, p255-258 

[^#Sr^4 7] xf;^f^, - (Edelstein, D.) W7^- 
fny'7 (Diabetologia) , (K-f7) , 19923s #35*. p96-101 

[^tra4 8] ^7., x^ff, e- (Hammes, H. P.) hM, \-fu 9 s-T4 

y>f7. • 3-7 • if • 7-> a ^-^ • t 13 7*$.- ■ *zr • ^ 'f i>">X • ^""7* • xx- . ^ 

7. -i- (Proc. Natl. Acad. Sci. USA) J , (7> U *) , 1991^, #88*. pll5 
55-11561 

[^#^^4 9] T7tf, *">f (Matsumoto, K.) fe*. r^^*^5»^-T 
y K • ^•7-Y> ; 5!7;V' U if— f- ' nUx^—yaVX (Biochem. Biophys. Re 
s. Commun.) J , (7>U*) . 1997^ #241*. p352-354 

[##fp^:i)t 5 0 ] 1-*l*y, 17. (Nakamura, S. ) W^T^—V (Diabet 

es) J , (7*U*) . 1997^, #46*. p895-899 

5 1 ] ^^7x7^V, feT-, i^i^f (Beisswenger, P. J.) bM, 
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[yjT^-y (Diabetes) , (7^V#) , 19993s 3148^, pl98-202 
[»tt5 2] yv'J-, tf-, (Thornalley, P. J.) bW, K 

? ij / n v- • T> K • > ^#'JXi> (Endocrinol. Metab.) J , (T> U *) , 19 

96^, $3«. P149-166 

[0 0 3 5] 

i tt * -eg a flrt»*P«u» l r & p> tt-c v> & r * y r r - v > ^opb-9195 * , - ti 

[0 0 3 6] 

>fb^i:Rf&-r*ii:^J:oT^CSSe^l!iit> (AGEs*5 J: £F/ i ttALEs) 

h «9 fcttr h 7 1/- ft 7 > y t f > v >IIS##^d ? * - 1 fcttJia^WK 
§ tL a * *L <3 ft AGBs , ALEs & JfClfiiife^^^Wlt^f*^^ 

j£Lfc (#12 0 0 1 - 1 4 7 1 1 5^aB») o 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

(2) a fls-fr***, at*^*fe»±*^oS: (i) : 




UiSE# 2004-3122113 
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9/ 



(3) Mi^litioS (ID : 



Mb 2] 



R1 




R2 



(n) 



(4) R 1 T&MB&SftTV** d t H^7x-;i/S-C*^) «9 , R 2 # s g&£ *ltv»& c t 4 

(5) R l#«ft$*LTV»&£fcfc**7i->l'*'C**K R2M7;v^^> {&& 
T ;v 3 * v» * tz \t n K n * ~>*-e& 2 „ 2 i tt 3 SB*fc<0Sfi#ttW£J&W*fl*J 



(6) R lrt ? «8l* fcliPfjfe07xi^it*l), R2#*WJ>'it*4, 

(7) R l^ltJ^li^t^^x^^i-efel), R2#5->f*-3a,6a-yiiK 
o-lH-feTna [1,2,3] Y V T V-;V- 4 , 6 -V* y^&h, WfjfcS 2 * fctt 3 12 

(9) Hfi^tfrW, AGEs. ALEsiS J: •) & Ot? 

(11) AGEs^> h yy'n-ibS, 1 0 fBlfcOge^fij^&JfcPPftll&Jo 

(12) i ~ 8 <o^i?ixfrum<o&&^mm&&nmm* j £ts. m-mm/Run* 

(14) lt*«l~8^v>TtL^|fi«Olie^lfti%^WJ^J^^-tf, Itlfffo 

(i6) w*^ i - 8 <D\<*i?tifrm&<om&^MW&j&wmM*!&%<n!hWLt tzitmrnm 

[0 0 4 0] 

I) : 



tBSE# 2004-3122113 



#M2 003-397740 



^-y. 10/ 



Mb 3] 



-// B 

R2 

fcitf^j^Sfcte^osS; (II) : 

4] 



R1— <C 1 

[0 0 4 1] 

tiC^ISfiil ifibk. i£AGEs, ALEs&i?) £v>v^ #ifiL£v>|&i9 AGEstALEs<7)M 
^fc-g-tr <o itio se^MUflfcttAGEs, ALEs* fct±£;ix&^&*£-fc*-c*o-t X < 

[0 0 4 2] 

&#£fL&o ftct, *^#iMb^*OAft«t LTJi. 77tV-^, GO, MG0> 3- 
DG, 7'j3-ji/7mK, fkKn7^3JHi*>^ tKn*->y^t-^ vn^y 

1 0 0 4 3 1 

[0 0 4 4] 

Mt^ii, in vivo, ex vivoi3«fclF/£*:«:in vitroKftfr <b"f, *S#<I»«>&** 

i xffcmvtz t> \z&m -r & mm 

[0 0 4 5] 

ffiSE# 2004-3122113 
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i-y : 11/ 



^mt^mi*, ±1B^: (I) ifctt (II) tWut#f^^t*^o 
[0 0 4 6] 

5£ (I) is J:^ (II) K*5V>T, Rlii, iil/:liM^)^ft (#l:3CS|£#tf) 

mzmfr-to r^#»j nut, 20is£@x££ t^&v^mj&M^ik (-eo&^tzmst 
v>) zmi-zbw&'srzft, mKmmj&ifcmw^m-iomz^'f&Tv-iu (fztz. 

[0 0 4 7] 

(fzt x.iffcT^;K TUJV) , MT^^v (fc t ^ h * 
*/M?*S'/K 7;vn^->*^*-^ (fc t h if^y 

[0 0 4 8] 

->7;i/*;i^ 75yi, ®®7;v*;'f^7</I^ T'J-^t^yT^/S, 3-7 

T^*-**, y^n7H*l, yyn7H-M, 7'J-;H*^ 
fll^^tLSo r3~7H^rn3IUfeJ 14, flHSJWf-fc LT3'(i^@x.*v^xnm^F : Sr 
<a-e& *k fcfcxJftfn V vV, tT^UvV. f-T J 6A'*y ^ ft 2f# 

[0 0 4 9] 

&i3 N ±fB£:fcv*-c\ t;v3t;k 7^3+y, TfclJJ'l frteii'omfcmT&Vxtiimz 

Ktz ns«u »#, R*»8fl9tt?, »* l< i±gtm%ismt-e<D&&mfo 

[0 0 5 0] 

*56W©ft^» (I) <^*WJ£W*U;f. #c©fc a : 

l . 4-(5-7x-^-f h ;v^^jv)-^;v*U > 

Wfc5] 




2. (5-7i-M hy y /-)V-l-4 )V*?-)V) 3a,6a-^tFD-l 

H-t'on [3,4-d] [ 1 , 2 , 3 ] h V 7/-JV-4 , 6 -v* > 



tBSE#2 004-3122113 



Wm 2 0 0 3-3 9 7 7 4 0 12/ 



me] 




N=N 



3. (5-7x-^/-f hyZ-Kl-'f >U) 

Mfc7] 




[0 0 5 1] 

-U&W&W'ffrfr* (I) 4fc»± (II) «rSjr*-*Ktt, -Hfefc, 5-ij|f h7V-;^ 
fc#i-*UfJ:v*o 

011 x. If, 5-7x-;i/f h?V-;vi:^^*'J >**JW'J y^&T^RJ&S-* & ^ £ 
[0 0 5 2] 

^WMMfc^* (I) Sfcti (ID tt, &#rtK*5V»T\ MfeMh >B 6%. 

(a) ^» (i) auttt (id *»-?-*La#:-ese^fii5«»^fiawi«flffffl«:^-r*^*iE 

*»e>JflLH*iMSlb, sjcl&W'fk^WSrUnx.. -£l$W?£^> hvv>£j£fi£^5e"f &o 
[0 0 5 3] 

(B) (I) 4fctt (ID tfV?*>B6tk2.&*m.mL%\<*Z.b*WEW-r2>&, 

[0 0 5 4] 

it&m (i) ttzit (id ttajs^t Lr^tti^ose^ft^iwatt 
m& i tr/<- * y y >m, y s b 7»&§a«. ^<k^ t* 0 issawwiai « 

[0 0 5 5] 

^Bfr5W*fcttf6«#JfcUTfflv>a»^ ^ftW-ffrfr* (I) Sr. ^©ii*av»tt*C 

&&&i§.wffl<Dm&Ki±* o.ooi~5om4%> #tw0.oi~iom*%ti-&^ o.o 

5 tt% £ tUaa-tO i> ©W^tt^fi* ^WiRFtt^^fctLA^ffitt*** & <£> 

ai!E# 2004-3122113 
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^-v: 13/ 



[0 0 5 6] 

i/>^7r/^i 5 ) , i3t7r/ (b'j^f;v75>, hUif^75^ truv^ 

[0 0 5 7] 

, isa sicja.#Bft. =^*m, yv=n», ^^y^^^ym, 

[0 0 5 8] 

*$&K<zMt;£* (i) *fct± (ii) &Rfcj£ct\ 7 5y^7-^A try k*u- 
s opb-9195> e^rf-^r ka:#«k SMWgdtia**, rvKVft^mt 

GSH, -^fr/, T^^v^-f >> kf*5VE. j.tr*y-;K 7;vk-^ 

I) Sfctt (II) fcSteSftSfctt^i-S&KfcHSfeU ^Mfc^u 
[0 0 5 9] 

[0 0 6 0] 

(I) ifctt (II) omn&^&l*. -fl£fti::O.O3mgAg~3OmgAg<af£Hri*0£ U<, «fc 
L< te0.1mgAg~10mg/kgt?&& 0 ±$tWL5-*'ft 1 Ws%, ft 
tt**»**fe»i«ft^KJ: ««J3&*£>£5&*, ^»JfiL**a?d , 0.2 / ig/mL~20 A *g 
/mU J: $ L< liO. 5^ g/mL~10// g/mL?>$£H i 4& £ "5 *o 
[0 0 6 1] 

ammit. mmm.it, mmmt, %mmk%m®m*MLxi>£^ 0 

[0 0 6 2] 

±3B<0#*!ISlfcov»-c\ WK5fmA'j-^fA (DDS) <D&M*n%ir& 
:fc#tl4o ^«B#^W^DDS»Jfc(i, ^ijcfk«^J> ^BrSM§**J (bn-f, 

diiE# 2004-3122113 
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14/ 



[0 0 6 31 
[0 0 6 4] 

DDSK-M "Ci %>ffi$rh Ltli, flWH=\ ^nmf'J V*/ * > if** 

^^ijp-^l^ # y r * u #v vf-;vr;i/=i-^> ^vxfi/yt^f 

'J jl/iv^ f;i/75/ .xf-Zl' • J & T9V ?-;i/=i^'J if) „ ( 

□ if;v^^;v-b;vn-^.T-br- h-fr* v*- K ^xf ;Hr^n-^, 

[0 0 6 5] 
[0 0 6 6] 

SJ% mm), mmu mmmmrn, mmim, ftmm. 

fUfcj&U ««*!U fc^3ift8J, &«Hfc#J> «i**!U JtmU m&MtkZ 

m± <d mum * m& t t sbsi- a £ t «, ^fih^rmMMK^x, \>xtk**i? 

[0 0 6 7] 

fi-fe/m-*, W;Vy^A, Jta**/^* A, lMfcf-*>\ hWNn-x % 

m ? * /nft* ^n-^i Tf±%mm t * * * * - § * ° 1 1 -c 

[0 0 6 8] 

fflSE# 2004-3122113 
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15/ 



A^ry-fy, v*na*-;K *fSf8sanffi%?ili, Va«|jtjj£m^*:r;K ^Uf 

ftfelCKfOWW*, Milt KDJpy^n t>-b;vn-7^ t^f if § ; t^*T*l^ 

o 

[0 0 6 9] 

w^if <b*L& 0 mrnimt l-cwu 75^7^, h 

7;v¥>ith'J'>A, ; Ey^77'j>i7;K-')A, ❖ttlMliMttS'J*^ 
[0 0 7 0] 

iftM^Ji: LTti, ^^n^v, v K7J^^, ^>-x;VT^3-;v^^ab^ 
o -R^JtLTfi, it/^com^. ^ s 7t^yMfSxxr;vi, ^nny 

^tt5^t^. ^>i^^7;i/3-;K 7x;-;v, fn>t-^4m4« ft 
ftitttti, #>y>7^*, v;nfh-;v, 

[0 0 7 1] 

±ib Ltz z 7 mm& *&mvmu mm^mrn * tz \*nmm&itmwm<o z ? &dd 

±^if««t*§^o Ld»U -ffrfr* (I) (II) tt^rt-C*©-fk*fctt 

i) tfeii (id *&mik*t:&tt+z*n*mmi-ztoK**&w<om&mmmKvi 
tt&mm^ttttziit&mm.mmtwm-rzztKzt), j&frvwj&zzhKwmikz 

fc, -ffc-» (I) tfcti (II) &£ffrfb££&^1-*%S£Rl5£U £fr£&l#-r&% 
[0 0 7 2] 

[0 0 7 3] 

*sm<D<k&m (i) *^»4 (11) fi. ttz, mmm^sssLmmmi'^if^mB^m^ 
tLxott&m (i) ttzte (id i$m<om&M%rWL*!hmMffiWL*izm&-rtitiz 

[0 0 7 4] 

jfcjflwafliLToffr^w (i) ifcwt (ID 

mSE#2 004-3122113 
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^-y: 16/ 



[0 0 7 5] 

I) Ztzli (II) ifMtfclilliiWiti!l!$^^IS*^tf^t^^o it 
[0 0 7 6] 

*5&93H*5»t (I) 4£f4 (II) ^»-t-^mii@W4^{±«^^coa 

«3M a s*ltv** 0 (i) (id *aamtfc 

I£M»$4£i4ifc?l»!Jn£{4, ^iJfSb-cMIinit^-eiSo 
[0 0 7 7] 

MKm%m*VL&L, m-^-ik&m (I) ttzit (II) £JR#U &mW.ffiKM&LX 
[0 0 7 8] 

jftisrt*fc»±jiiL«rti-«#$*Lfc^i±, -fb^-t/ (i) (id ^se^fPt/^^A 

I) 4*rl4 (II) WffetC N <2r£n?)7$ y ^T-yvfc^^ftfciB^L-CJBv^C 
[0 0 7 9] 

mm*m&m**9 *-*mm^tzmxmm^ d) (id ££ai-£ 

^Ht^o 4fc. ffrfr* (I) tfctt (ID fctfflRIUBrt tttALT, Jliflt« 
S+fc, ffrfr* (I) 4 £{4 (ID ^fi^»<£>&«3& 
[0 0 8 0] 

% ajn;.x*-i/>„ J^v^fifsgft^— ^#£^#&^&&*^tM*79X 

[0 0 8 1] 

*JEin«k*W*'S-trtn^MCJ: OifcisakSfcfi^ft^ Mv» (D 4fc 

14 (II) «^ if^^IPW L t+^gf* ^ ^ e> If, &ffifttt&1%\-QC&lto (I) 
"4 fctt (II) Z^&ffitiQVXfrh, JP»*WiW^*ff "5 i i: itl4 0 JBv»£fl;^J» (I 
) 4 tz\t (II) #iflttifttt£££^*v>»£-«:, Unl»*Sb4v»«MfeS:fflv>aifc4T? 

[0 0 8 2] 

t x. i4*. ?l#o. 2 mmrnv *yy?>7 4 fr?-*ffix.tz *n«at & m v> -c at 9 -r 

'&xik&m (I) ttz\± (ii) tiJDt-cu^o 

ffilE# 2004-3122113 
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17/ 



[0 0 8 3] 

Slini"*l*»3t±iRF^IR5c$*t*v» 0 «*fc*IM&*v»ttfc»tMrfctefrto (I) (I 
I) *«LTfc &v>U aWltlW**:ttWII*C*lnit-C*Av*L, IWtftAL/ct 

[0 0 8 4] 

aiftAi, jftm*aauT^frrtoi£^*^*iftK2*fiifcrt^^tr$*So jamas 
ttzit (id ttawfftrt*A:ii^#rtT?o«e<iM*«»o^*«i«0"t4o ^^7f->^ 

o 

[0 0 8 5] 

-ffc^t/ (I) tfcii (II) tt&tffco*fc«^-e#*©-ct±£<> 5fc«$$i$u 

[0 0 8 6] 
[0 0 8 7] 

5-7i-^f h 7 V-;V26.0g (0.18mol) * -;V^*270mLt' 5 "CT^/l/* V > 
17.0g (0.2mol) :& J: #36% >17.8g*»]L£*> 8fett#L;fco RJSiK 

K^*^200inL*8sanU WtoLfc*MI*»«Lrt:o H^«g»<Z>*, 6fefe.fl43.6g (JR 
^99%) 4 - ( 5-7 i-^-f f 7 'Z-^- 1 -^^ f ^1-^^* 'J V ^#f; 0 
h ;V (NMR) i3 J: tr^^^^c^ (Mass) i «3 flW&*HS Ufco 

nmr : 

2. 714ppm t 4H >t;V* U >CH2 
3. 709ppm t 4H U >CH2 

5.499ppm s 2H rh 9 V- i U >HWCH2 

7.494ppm m 3H 7i-;VCH 
8.171ppm m 2H 7^-;VCH 
Mass (EI-MS) : m/z 245 (fl^f-fi) 
Rl^t* LT 5-^ f*-l-(5-7x-;V-r h ^V'-Jl'-l-^^f^) 3a, 6a-yt K 
n-l H-tfnn[3. 4-d][l,2,3]hV 77-;i/-4, 6-y t^^i^lS^x-^-f 

[0 0 8 8] 

mwwi i ] 

AGEs£j£WlfW2!j*tf>*fcSE 

4.(5-7i-;V-7 h ^^-JWl./fWf^-tWJ 5-^f;i/-l-(5-7x 
h ?7-^-l-'fWfA') 3a, 6a-yt Kn-l H-fc°nn[3, 4-d][l , 2,3] 
h u 7 7*-^-4, e-yt^i^S^x^v-r h7 7*-jv-l-'f^)> *y-;w::o 
v>T, ft^ft^AGEsT**^ h5/y^Jft**»«fc AGEs&J&WJ^fcmTO 
3rj£K J: ^fELfco 
[0 0 8 9] 

Lfc„ m&V>£M (n=3~5) *&#&*Lfc7-)l/jliL8l*£i*fc#Lfco Lfclfo. 
m (900 a* L) KBffciftK (MIK8> 20. ^it^50mM) CliLfc4-(5-7x-;V-7 

£B1E# 2004-3122113 
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^-v: 18/ 



A frtTfr) 3a, 6a-vti Kn-l H-fcTnn [3 , 4-d][l , 2 , 3 ] b 'J 6-5> 
^->^i:0 f (5-7i^;v--r b 7 1 --f ;v) ^ ^-M^W^^ K (DM 

SO) mU (lOO^L) ^j)n£> Syrx^BF^ ^^MT-tM ^j-^-v a > Lfct£> ^ 

[0 0 9 0] 

)v (5o^d *$mm(Dio% b u ?uu%m*iNktz'i&^ sooog-es^ws^^iL^o 

±ff£!&*^ ^1/7 b£ 5% b U *nnii=^ (300/iL) T-^L^o b £MffiT 

ffl*#Hj!CT-C6N HC1»SK (100 ^L) ifKT, 1 10*C t?16l^ W*P*.^4» * *hr o 
o &v>T?ira*$MWfo£<Z>5N NaOH (100 ^ L) i$ J: IK). 5MU >IMft«ifc (pH7.4) (200 j«L 

> b->5>f«>ifcl£tt. (RF-10A. %WWfm) *ffiv>fc$JM§HPLC«:fflv>-r«i5£ 

Lfc (Miyata, T. et al. ; Proc. Natl. Acad. Sci. USA, 93, 2353-2358, 1996) o % 
ffi & * 335/385nmO Hbj£/5&3fei!feg - 9 - L 0 > b */ V > £ t X 

fcmVtzo ^> b ->5>>tf>&ffilRIM±, O.lpmol/mg* VA^If^/Co 
[0 0 9 1] 

3W3&*t±> 4 - ( 5 - 7 x - >-f f 7 y- ^- 1 -'f ;^ f ^)- ; e^* 'J 5-^-^;v- 

l-(5-7i-;Wr b 7V-;V-1-W;v^f-;V) 3a, 6a-yt Kn-l H-kfnn[3, 4-d 
][1, 2, 3] bVTV-^-4, 6-^*V^J:0 r (5-7i->U--r b 9V-;V-l--f 

v) ) b&n-tZZt^X 5MLfc, 
[0 0 9 2] 

MM#jfiLsK u^^-Mfcti© 4 -( 5 -7 * b 7 v*- 1 ->f f- 
;v)-^;u*U 5_>f;wi-(5-7x-;wf b^'Z-^-l-'f^^t^) 3a, 6a-^ 

Kn-l H-tTnn [3 , 4-d][l , 2 , 3] b V 7 7*-^-4 , 6-5>* >*5 i^(5-7x- 
;W-t- b *7 V*- 1 -4 ;v) * y ^ b ~> y*V4^SIJi* (^ > b ~> v^i&K 

nmol/mL) £*1 ^> b v'vV&J^ (%) £IH 1 fc^"**o 
[^1] 

-ft m «'vWV&fit& (nmol/inL) 



DMSO fl^ttMRS) 




2.960 




5mM 


2.604 




5mM 


2.280 


4-(5-7i=^f7y*-*-i-wf*)-t**yi / 


5mM 


0.367 


5-yfA'-l-(5-7ix^Th7y*-^l-Wfil')3a,6a 


5mM 


0.320 


-^trp-lH-t*pp[3,4-d][l,2,3]H)7r-)V 






-4,6-y**V 






(5-7i=JV-fF7y* -*-!-#) 


5 mM 


0.026 



[0 0 9 3] 

$tl isZVm 1 l-THirzrb < , 4-(5-7x-;v-f b 9 V-*- 1-4 
ij ^ 5_^^;v_i_( 5.7X-A/-7 b5V*-;wi-'f^>f^)3a, 6a-i^t Kn-l H 
-tfnn[3, 4-d][l. 2, 3] f'J7V-;V-4, 6 X tf( 5-7 b 9 V 

o 

[0 0 9 4] 

[l^tfeM 2 ] 

(1) Kn^y7y*JH:J:^7x-;v77->©t Kn^-->MbR(BttiftlIS6* 
4.(5.71^^-7 b ? 1 --f f A')-*** 'J 5-^fJV-l-(5-7x 

ffi|E# 2004-3122113 
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^-v : 19/ 



-Jl/-7b7^-^-l-^JMf^)3a, 6a-yt Kn-1 H-tinn[3, 4-d][l, 2, 3] 
[0 0 9 5] 

7i^77-V (*«■«£: ImM) s (*»*fl£:0.1, 0.5, 2.5mM) . 

afttt** (*»*«: 5mM) , HHMH (**»*: 0.1rtl) *20QnlM> V (pH 
7.4) »#FL (£#500^10 , 37TTC4II*IIH V* a-*- Mfco -<f V^xl^- MTT 
^ DTPA : ImM) > 260unit<75* 9 9— « LTRj£>£#jt£-££o o-f" 

n->>i3J:t>m-f-nv'>'0^*«rHPLCt?^«fL/co 1-£fc>*>, — JfeWHBIk RES»10 
0-»^L20A/L*HPLClw-f h U C18*9A (4.6X250mnu 5 //m: 

©jfe»ft275nm, St*««305«iO*#-C«*»ffl# (RF-10A : )fti*»2r) % 
fflv»r*ffiLfco »*lt^ 0.6mL/^OSE^T% rtv 7 7B*«*6.5%*fclO%* t?25«- 
Wegft $ (A y7rh: 0. 10% h U 7 >v * nj&m, y 7 r B : 0. 08% h U 7 * n 
M*£-£tr80%7-fe b~ > o 2 twTjN-To 

[0 0 9 6] 

4.(5-7i-^-f ^y-^-l-'fWf^^'J ^> 5->f^-l-(5-7x 
- |«7V-;v-i.^;v^f-;v) 3 a, 6a--7t: Kn- l H-tfn u [ 3 , 4 - d] [ 1 , 2 , 3 ] 

l;Kn^i/7i;*;H:j:S7x-^77-V^tKD*->Mb*, ItttWJHO^U K** 
5 >(^^v)nJfcttfC**t5ll<*|l«b3fe 0 
[0 0 9 7] 

Pannala kSh<D^m (Free Radic Biol Med 24 : 594-606, 1998) ^Ct^ILfco 
-T^^*>> fni/V 100^1 M) , ttlfrffr£1& 0.1, 0.5, 2.5mM) 

, *v-***si-4 Yy4 Y mCit^U) : 500^M> *200nilO'J 

(pH7.4) C*#L («t*500/£L) , 37"C-ei5^-f h 3*fco 4 ^a^- 

MfcTSU ->nf-ni/>0^fi=£rHPLC-e^*fL7to "t -£HW&> Rffi* ( 
20 /iL) *HPLC£>f h U C18#7A (4.6X250mnu 5 // m : 7 * - 9 -XfQ "C 

#lifc> SI^MftttJS (RF-10A: AJMMHft) *fflv>280nmOafeStMftffiLfc o #«Pf§t*, 0 
.6mL/$fr05ift&-e. 7 rB«K*5.0%;fr &30%*^30#IHJ^&ftS**: 7 rA I 

0 10% h 'J7^tn*i, 7 tB : 0.08% h U 7/l/*nft^=Sr^-tf80%T-t h - h V 
;v) 0 4-tKn^y-3--l>n$ ( |fi (100/iM) ttfffl Liz 0 £f**BI 

3 k^1- 0 
[0 0 9 8] 

4.(5.7i-^.f > 9 v-;v-l--f ^ f-;v)-=E;v^u 5->f^-l-(5-7x 
h7V-;V-l-f ^^33, 6a-yt Kn- l H-fcfnn [3 , 4-d][l, 2, 3] 
h i; 7 >/_;v_4 , 6-yt>j3J:[;(5-7x^;v-7 h9'/-Ji/-l-'f * 7->H±. 

[0 0 9 9] 

[1*1*01 3 ] 

tf*5>B6 (PLP/tf U K**-^ 1 ; yWi) oMffiSWfe 

4-(5-7x-A'-7 h yT'-Jl'-l-fiV^JV)-*^*'] ^-l-(5-7x 
x^-7F7y-^-l^W^)3a, 6a-yH Kn-1 H-H°no[3, 4-d][l, 2, 3] 
h , J7 y_ ;v _ 4i 6-vty*J;r;(5-7x-;v-7 h^V-^-l-^ ;W^*7-;K & 
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(RF-10A : A**f^3f) *JBv»T24Onm<0«gt?fcfflLT£*Lfco 
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